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KIRTLEY F. MATHER 

&tony %b and You 
16, 1945, uviht ion  ONaZd' the threshold of a new 
age. Only a few persons h e w  it at the 
time. They were the h t i s t s ,  ttacSmi- 
dam, and A m y  ~~ who saw 
the blinding flash of the explosion of 
the first atomic bomb at the testing 
station in the desert near La Alamos, 
New Mexico. Less than a month later, 
aJl the world had been informed. 
Hiroshima and Nagasaki were virtual- 
ly annihilatedfld japan had precipi- 
tousIy mrrendered to the victorious 
Allie?. 
Since then, most of us have been 
trying to comprehend the meaning of 
this achievement of modern 
wience, to appraise its terrifying po- 
tentialitiea for the future of the hu- 
man m y ,  to discover what changes 
it may bring in our own lives and in 
the Iife of our nation. From the offi- 
cial reports of the War Department, 
the mcfully worded resolutions of 
the several newly organized associa- 
tions of -scientists, the pronounce- 
ments of the experts in nuckar phys- 
ics, and the speeches of the politicians, 
several supremely important ideas are 
now dear. Only when those ideas are 
generally recognized by those respon- 
sible for the formulation of public 
opinion can therc be any justifiable 
hope that this latest achievement of 
the human intellect wiIi prove a bless- 
ing rather than a curse to mankind. 
S h d s  Greatest A c k m m t  
Never before has there been auch a 
dramatic and arresting demomtmtion 
of the validity of the scientific method 
for acertaining math and utilizing 
natural resources. Measured by any 
criteria that might be applied the 
project that has been secretly under 
way since I940 and haa +lminatcd in 
the production of at least three atomic 
bombs is the mcmt stupendous achieve- 
ment in all the amla of research and 
technology. It rtprcsents the ultimate 
in both orphition and cooptration, 
in practid application of ahtract 
theory, and in the we of scientific 
methods of observation and =pi- 
ment. Grave indeed is the d a q p  that 
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the general public will be forever con- 
fident that there is absolutely nothing 
impossible fur "science" to achieve. 
As a matter of faa, even the well- 
trained &entist is probably tempted 
to think so himself. 
In a vague sort of way, almost every- 
one appreciates the fact that atomic 
energy t something new, but it is 
doubtful whether many people ade- 
quately mmprehend its utter novelty. 
To appreciate what atornic energy 
really -means, one must have some 
knowledge of the subdcmxopic 
structute of matter and the nature of 
the fundamental units of which the 
materid universe appears to be con- 
structed. 
Wbd Atoms Are Like 
Almost every high d o 0 1  graduate 
now know that everything around us 
-whether gas, liquid, or solid, wheth- 
er animal, vegetable, or m i n d - i s  
composed of molecules, the tiniest 
particles into which matter may be 
subdivided by any ordinary physical 
means. These molecules are so small 
that only the very largest of them are 
big enough to be secn wen under the 
tremendous enlarging power oE the 
modern electron r n i m p t .  But 
each molecule is c o m e  of still 
smaller units-the now widely pub 
l ickd atoms. If all the atoms in a 
molecule are of one kind, we say it is 
an element; if merent kinds of atotns 
are organized to make a moIecule, we 
say it is a compound. 
Atoms are so small that if you ar- 
ranged 500,000 of them of average 
size, aide by side in a line, that Iiue 
wduld just about $pan the width of a 
human hair. Yet within each oE those 
atoms there is an atomic nucleus bav- 
ing radically diflFetent properties from 
the rest of the rtructure. Take one bE 
the larger atoms, such as uranium, a d  
f l  
in imagination expand it until its 
periphery e n d m  a hundred acres; 
its nucleus would then be about tht 
size of a baseball. 
The nucleus of most atoms of hy- 
d rogen is a fundamental unit called a ' 
proton. It carries a unit charge of 
positive electricity and therefore a n  
control a single electron, another fun- 
damental unit that behaves as though 
it were nothing but a cnit charge of 
negative electricity. That single clec- 
tron occupies all the space within the 
hydrogm atom outside the nucleus 
and we say therefore that hydrogen is 
the element having atomic numbcr 
one in tlle line-up of elements. 
The nucleus of an atom of helium 
is more complicated. It contains two 
protons and two other fundamental 
units called neutrons, all held in a 
dose, strong orgmkt iw by the 
"binding energy" within itsel£, A 
neutron behaves most of the time just 
B 
as though it was a proton and an elec- 
tron welded inescapably together. 
That means it has approximately the 
same mass as a proton-the mass of 
an electron L so trivial that for all 
practical purposes it can be neglectd 
altogether-but is electridly neutraI, 
the positive charge of the proton h- 
iag exactly balanced by the negative 
charge of the electron. Thus the nu- 
cleus of the helium atom k four times 
as heavy as the nucleus of the hydro- 
gen atom, and because it con& two 
protons it can control two electrons 
in the space around it. Helium is 
therefore atomic number two in the 
line-up, even though its mass number 
is four. 
Lithium is number three in the 
atomic list. Its nucleus contains three 
protons combined with either three or 
four neutrons. And so we might con- 
tinue down the line through carbon, 
number six, oxvgcn, number eight, 
to lead, number eighty-two, radium, 
number eightyeight, and uranium, 
number ninety-two. In every instance 
the atomic number indicates how 
many protons there are in the nucleus 
and therefore how many electrons are 
kept under control in the relatively 
large space inside the atom but out- 
side the nucleus. And always, with 
the sole exceptions of hydrogen and 
one very rare variety of helium, there 
a r e a t l a t a s m m y n e u t r o f l s a p m  - 
tons, all bound together within those 
infinitesimal nuclei. The m w  num- 
ber is always equal to the sum of the 
protons and neutrons. 
Power Before 1942 
Since the earth f i s t  began to circle 
the sun, until December, 1942, all the 
work of the world had been done by 
means of power that was either elec- 
tronic, radiational, or gravitational in 
nature. Chemical reactions that liber- 
ate energy, whether thty involve the 
combustion of coal or oil or the ex- 
plosion of dynamite or TNT, result 
from interplay of electxom in the rel- 
atively large spaces inside atoms but 
outside atomic nuclei. A11 such reac- 
tions yield amounts of energy measur- 
ing only three, six, eight, or, at most, 
ten electron-volts, the unit now wed 
for announcing the quantity of energy 
involved in any transformation of 
matter. 
Poww from tbe h o d s  IVncIw 
December, 1942, was the date just 
mentioned because it was during tbat 
month that a uranium "pile" h t  be- 
gan to operate spontaneody by a 
chain reaction invoIving the release of 
the binding energy from withiin the 
_ atomic nucleus. That epmh-making 
experiment was successfd1y accom- 
plished in a squash court beneath the 
west side of the athletic stadium at the 
University of Chicago, behind an im- 
penetrable curtain of military secreq. 
But the experiments and observations 
that provided the knowledge and but- 
tressed the theory prerequisite to its 
success had been known to the atomic 
phpsitists of all the world prior to the 
fall of 1939. 
Wbd B *'Cbkn Re&odt Is Like 
The story is long and complicated; 
but here are its highlights. If the ek- 
ment beryllium (no. 4) is expod to 
the natural radiation from radium, it 
wcasiondy releasa a neutron from 
its nucleus, The neutron moves like 
a projectile from a gun at a speed that 
may be anywhere between twenty 
thousand and a hundred thousand 
mires per second. If it hits the nucIeus 
of a uranium atom at just the right 
velocity, it may cause that nucleus to 
break into two h p e n t s  and at the 
same time release two to gix or eight 
other neutrons and a considerable 
hction of the binding energy that 
had held all its protons and neutrons 
together. This is what the physicists 
call nuclear fission. The binding 
energy thus released is only the dif- 
ference between that in the original 
uranium nucleus and that remaining 
within the fission kqpents, but its 
intensity is between 100 and 150 mil- 
lion elkwon-volts. If two or more of 
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h e  releaed neutrons hit the nuclei 
of two or three adjacent atoms of 
uranium at just the right sped, they 
too may be subjected to nuclear fission 
and thus the process may spread by 
chain reaction throughout whatever 
mass of uranium atoms may be avay- 
able and a terrific explosion may 
result. 
The Role of Urr#uanrn 235 
But you doubtless noted the long 
s t r i n g  of "ifs" and "mays" in the pre- 
d i n g  paragraph. There is a atch 
behind each of them, and it was not 
until 1938 and 1939 that the research 
scientists dealing with nuclear h ion  
succeedd in "breaking" the atomfc 
"code." There axe two different kinds 
of u d u m  atoms commonly present 
in any uranium-baring mineral. Ont 
of these two "isoropes" of uranium 
has 143 neutrons locked in its qucleus 
along with the 92 protons that indi- 
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cate iu atomic number. One hundred 
and forty-three plus 92 equals 235, and 
almost everybody in the United States 
now knows that Uranium 235 is not 
a telephone number but a mysterious 
substance fraught with overwhelming 
signikmce for the world of tomor- 
row. The other isotope of uranium 
has 146 neutrons in its nucleus, com- 
bined of course with 92 protons. This 
is therefore uranium 238. 
Uranium 235 ia far more susceptible 
to nuclear h i c m  when exposed to 
neutron bombardment than d u r n  
258. The discovery of that k t  was 
the turning point in the long and 
arduous endeavor to make the binding 
energy within atomic nuclei available 
to do the work of the world. But in 
any natural m u  of uranium or ura- 
nium cumpounds, only men-tenths 
of one per cent is uranium 235 and 
unless there are enough atoms of it 
in sufficiently close contact to each 
other, there -not be any ch in  M- 
action leading to an explosive release 
of energy on a large mle. Uranium 
235 cannot be separated from ura- 
nium 238 by any chemical process; 
they are both the same chemical ere- 
ment. T h e  two isotopes are so nearly 
of the m e  mass that their physimI 
separation is almost but not quite im- 
possible. There are, however, at least 
three very complimted procedures, 
each depending ultimately upon their 
sKght difference in mass, that have 
ken perfected for isolating one from 
the-other, A considerable part of the 
work of the "Manhattan Project" of 
the U. S. Gorp of Engineers, at the 
Oak Ridge plant in Tennessee and 
elsewhere, was involved in the use of 
those procedures. 
What happens when a neutron that 
would muse h i o n  if it hit the nu- 
deus of uranium 235 hits uranium 
238 in the same way instead? The 
answer is spectacularly dramatic and 
its discovery was the next stupendous 
advance in knowledge. Almost every 
time a neutron hits the bulkye of 
the uranium 238 target it merely em- 
beds itsell in that nudeus and stays 
right there. That tmnsforrr~ uranium 
238 into uranium 439, still another 
isotope of the same element. But ura- 
nium 239 is even less stable than ra- 
dium, and very promptly an electron 
-the equivalent of the k t a  radiation 
of alI naturally radioactive substan- 
-is shot out of its nudeus. This meam 
that one neutron in that nuckua has 
. changed itself into a proton. The 
atom now contains 93 protons instead 
of 92 and it is therefore a new element, 
although its mass is still the same, 239. 
Having watched the birth of this new 
dement, the astonished phyaihts of 
course had to m e  the baby. What 
better name could there be than that 
of the next planet beyond Uranu in 
the Solar System? Thus there m e  
into existence the new element neptu- 
nium, mass number 239, atomic num- 
ber 92. 
But neptunium is also a short-lived, 
r a d i d v e  substance and it, too, 
pmmpdy expels an electron from its 
nucleus. Just as before, that means a 
neutron has changed into a proton 
and another new element has come 
into exivtence-an element with atomic 
number 94 and s t i l l  with mags num- 
ber 239. This quite naturally has re- 
ceived the name plutonium, after 
Pluto, the next planet beyond N e p  
tune in the Solar System. And pluto- 
nium proves to be at least as sweppfi- 
ble to nuclear h i o n  as uranium 295, 
It is therefore just as suitable material 
from which to construct an atomic 
bomb, to be exploded by a spontane- 
ous chain reaction. Moreover, inas- 
1% . 
much as it is a different d~emical ele- 
ment from uranium, it is not very 
difficult to separate it from the un- 
changed uranium in a mass, part of 
which has gone through this curious 
evolution. The primary purpose of 
the huge Hatlford Engineering P h t  
on the banlcs of the Columbia River 
in the State of Washington was to 
manufacture plutonium from urani- 
um and it is very likely that the atomic 
bombs thus far exploded were com- 
posed in large part, if not altogether, 
of plutonium 239 rather than uranium 
235. 
Just why these two Ztinds of mms 
shodd be so much more amenable to 
nuclear fission than all the other atoms 
known to man is a mystery not yet 
solved. But it is evident that their 
nuclear organization must be very sim- 
ilar and also that both are very differ- 
ent from any othkr atoms insofar as 
their nuclei are concerned. That they 
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are like each other is shown by what 
happens to plutonium when it is let 
alone. Like every element with atomic 
number higher than 82, it is natural- 
ly radioactive, even more so than ra- 
dium itself, although very much longer 
lived than neptunium. Slowly but 
sur,eiy, alpha particles are expelled 
from in nucleus. An alpha particle 
is the same thing as the nucIeus of a 
helium atom, and that, you wiIl re- 
call, consists of two neutrons and two 
protons firmly bound together. If 
now you will subtract two from the 
145 neutrons and two from the 94 
protons in the nucleus of the pluto- 
nium atom, you will have an atom 
with mass number 235 and atomic 
number 92. And that of course is ura- 
nium 235. Thus by the arithmetial 
alchemy of nature, the uranium 238 
has gone round the circle and become 
uraniuin 235. Obviously, so far as the 
aspiring  use^ of atomic energy is mn- 
cerned, he does not a r e  where in the 
circle the material happens to be when 
he wana to use it, just so long aa it 
isdin the sector beyond the tmubrma- 
tion from neptunium to plutonium. 
And fortunately-for him--once tbe 
transformation begins, the atoms 
spend at least ten million times as 
many minutes in that part of the cycle 
as in any other. 
Thus far the use of energy from 
nuclear fission in military weapom 
has been extremely inefficient, strange 
as that may mund to anyone who haa 
seen the photographs of Hird ima 
after that city was b o m W  Only a 
very few per cent-ceddy 1- than 
10 per cent-of the explosable material 
in any one of the three atomic bomb 
was actually exploded. The rest of it 
was scattered to the four winds of 
heaven before the chain reaction could 
affect it, The problem of building 
bigger and better atomic bombs- is 
really that of keeping more of the 
plutonium in a compact mass until 
a larger percentage of its atomic nuclei 
have released their binding energy by 
nuclear fission. And the time is about 
a millionth of a secon'dl 
UnimrlgkdIe Power 
Even so, you will reall  that nuclear 
fission releases energy in amounta of 
100 to 150 million electron-volts, 
whereas the most explosive of the 
superdynamites, such as TNT, re- 
leases energy in amounts of only eight 
or ten electron-volts, Diwount the 
atomic explosion as much as mceeaq 
because of its ineEciency and it is still 
true that an atomic bomb is something 
like a million times as powerful as an 
ordinary bomb having an equal mass 
of explosable material. The power 
that science placed in human hands 
in the summer of 1945 is of an entirely 
different order of magnitude £ram 
anything that has ever before been 
known. 
Can We Blow Up the Esrtb? 
What will man do with this new 
power? That indeed is the $64 ques- 
fon. One rather widespread fear may 
be promptly laid to rest. There is 
positively no danger that the chain re 
action stimulated in the uranium 235 
or plutonium 239 of an atomic ex- 
plosion may communimte itself to the 
iron or carbon or silicon of the neigh- 
boring ground and spread throuiyh- 
out the earth to .bring an end to the 
physical world in a loud bang or a 
consuming flame. One of the most 
diffimIt hurdles that had to be topped 
by those responsible for the produc- 
tion of atomic bombs was that in- 
volved in getting sufficiently pure 
masses of the explosable materials. 
lie slightest impurity of carbon or 
lead or siiicon or a n y  other substance 
stops the chain reaction dead in its 
tracks. N inety-nine and forty-four ! 
one-hundredths per cent purity may 1 
be all right for soap; it isn't pure 
enough for atomic bombs. True 
enough, the scientists responsible for 
the release of energy in nuclear fission 
have started something they can't b- 
&; but that something does not in- 
volve the physical history of our plan- 
et. It is in the area of human relation- 
ship. Men may destroy themselves 
in atomic explosions; they cannot blow 
up the earth. 
Can We D e f d  Owsetwes 
Agdast Destrrrctioa? 
What then are the impliationa of 
the atomic bomb for you as a citizen 
of the United States, the only nation 
that at the moment has both the 
knowledge and the equipment nece~ 
sary for the construction of this most 
lethal of all military weapons?. Al- 
most as novel as the bomb itseLf, is the 
astonishing unanimity of the several 
hundred dentists in the United States 
who are competent to speak to that 
question. With one amrd the ex- 
perts in atomic: physics tell us that 
there mn be no adequate military de- 
fense for urr or anyone else against 
death and destruction horn atomic 
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explosions and the products of nuclear 
fission. Nor is there anything that we 
can do to prevent any one of a dozen 
nations from achieving within a few 
years the ability to do to us what we 
have demonstrated we can do to them, 
if they set their scientisu and engineers 
to the task. 
The facts of life in an interdepend- 
ent world have long been apparent to 
a very few extraordinarily wise and 
intelligently benevolent individuals, 
the prophets and seers of many-times 
and places; they are now being driven 
home to everybody with explosive 
violence and blazing clarity from 
which no man can hide. The dazzling 
flash of atomic bombs exploding over 
the testing range in New Mexico and 
the cities of Hiroshima and Nagasaki 
completely changes our ideas about 
the interdependence of the people 
who Iive in what we have lately come 
to recognize as one world. 
We had been thinking that inter- 
dependence meant the necessity of ac- 
quiring rubber from the East Indies, 
tin from Malaya, co%ee from Brazil, 
pineapples from Hawaii, the oppor- 
tunity to e l l  typewriters and sewing 
machines, vacuum cleaners and zip- 
pers in Belgium, China. Peru, and 
Turkestan. W e  now know that the 
future peace and prosperity of the 
United States depend upon the intel- 
ligence and good will of the govern- 
ments b d  people of foreign lands, as 
well as upon our own wisdom and 
good intentions. Such are the realities 
of existence in an interdependent 
world that is even now advancing with 
fear and trembling into the new age 
of atomic energy. 
Our Only Defmse 
Intelligence and good will1 These 
and these done can save the world 
from overwhelming txtastrophe. The 
man of science, knowing something 
about the magnitude of atomic energy, 
the marvels of radar and electronics, 
the possibilities of radio-contmlled, 
jet-propelled airplanes, is of all men 
the most keenly aware of the truth of 
the ancient Biblical scripture: "not 
by might, nor by power, but by my 
spirit, saith the Lord of Hosts." 
T o  raise the level of intelligence 
and increase the potential of good will 
in the minds and hearts of men and 
women, at home and abroad, is ob- 
viously a timeamuming operation, 
and we are face to face with a danger- 
ous situation that brooks no delay, 
Control of atomic energy so that it 
may not be used for destructive pur- 
p c s  by men of defective intelligence 
and evil intent is an urgent necessity. 
Human nature being what it is, some 
way must be found to protect peace- 
ful people from aggressors armed with 
atomic weapons, at the same time that 
e v q  effort k made to liquidate the 
muses of aggression. 
Secrets #ha# Cud# Be Kep# 
It woutd be utter folly to attempt 
to protect the United States against 
attack with atomic weapons by "keep 
ing the secret of the atomic bomb." 
Almost all of the fundamental scien- 
tific principles pertaining to nuclear 
fission were known to the atomic phys- 
icists of all countries in 1939. The 
research responsible for that knowl- 
edge was at least as far advanced in 
Italy and Germany as in Great Britain, 
the Soviet Uniop, and the United 
States. Most of the information was 
published in the scientific journaIs 
and technical periodid of all five of 
those countries 'prior to the fall of 
that year and is therefore available to 
the scientists of all nations. No one 
who reads the list of names of those 
who contributed enough to the succes 
of the "Manhatran Project" to justify 
reference to them in the "Smyth Re- 
port"-the official release of the War 
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Department concerning the develop- 
ment of the atomic b o m b  imag- 
ine for a moment that only Anglo- 
Saxons are smart enough to use that 
basic information as the starting point 
for the manufacture of atomic weap- 
ons. U d u m  atoms behave in pre- 
cisely the same way everywhere, re- 
gardless of the geographic Jocatian of 
the research laboratory. The only 
"secrets of the atomic bomb pertain 
to techniques of detonation and speci- 
fimtions of machinery and apparatus. 
These, or other equally effective tech- 
niques and equipment can be dis- 
covered or designed by capable en- 
gineers of any nationality, working in 
collaboration with their fellow scien- 
tisb, in a few months or at most a few 
years. Knowledge of physical prac- 
cesses cannot be imprisoned within 
national boundary lines or confined 
within barriers patrolled by armed 
guards. 
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T h e  &, however, a wholly prac- 
tical way of controlling the manufac- 
ture of implements of destruction 
based upon the use of energy derived 
from nuclear G o n .  At the present 
time and certainly for a long time to 
come, if not actually forever, such 
weapons cannot be produced without 
using considerable quantities of ma- 
terials available only in the ore W e s  
that are fairly rich in uranium. The 
geological distribution of these stra- 
tegic minerals, the only practical 
source of hionable material, is the 
clue to the one effective method of 
controlling this new instrument of 
war. 
The most abundant ore mineral of 
uranium is a complex oxide of that 
element, associated with variable 
amounts of lead, radium, thorium, and 
other metals, and commonly known 
as pitchblende. Next most abundant 
is carnotite, a secondary uranium min- 
eral derived from the alteration of 
pitchblende and other primary ura- 
nium minerals. A third group of min- 
erals, the columbium-titanium tan- 
talates of the rare earths and uranium, 
occurs so rarely and in such small 
amounts as to be of much greater in- 
terest to the crystallographer than to 
the manufacturer of atomic bomb. 
Inasmuch as pitchblende and car- 
notite are a h  the only practical 
sources of radium, the search for ore 
I d e s  containing those minerals has 
been going on for the last forty yeam 
Consequently it is very likely that all 
the large and readily accessible sources 
of uranium are already known. Never- 
theless, with the new impetus result- 
ing from the recent developments, it 
may be expected that further prospect 
ing wiII reveal the presence of small 
bodies of ore in several fairly well- 
known localities and might even re- 
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sult in the discovery of rich and ex- 
tensive ore bodies in certain regions 
in which no intensive geologic work 
has thus far been done. 
At the moment, the most extensive 
r known bodies of uranium ore are at 
La Bine Point, on the shore of Great 
Bear Lake in northwestern Canada. 
I Hand-picked ore from the several 
veins that have now .been extensively 
mined runs 40 or 50 per cent d u r n  
oxide, and many thousands of tons of 
ore are available for exploitation. 
Next in probable total value are the 
pitchbIende ores at Katanga in the 
Belgian Congo, West Africa. The 
I pitchblende veins and their alteration . products in the Joachimsthal district of Czechoslovakia are apparently third 
in +e list, and the carnotite deposits 
of southwestern Colorado and south- 
eastern Utah m i l  along. in fourth 
pition. 
Among the mall, widely mttered 
mmrrences of uranium-bearin@ min- 
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erals, those that might possibly have 
commerciaI value include certain veins 
in the ancient tin-mining districts of 
Cornwall, England, the .pitchblende 
deposits in the Karelian district of 
northwestern Russia, and the second- 
ary minerals known to m u r  in the 
Serra d'Estrella region in northern 
Portugal. Here, also, should be placed 
the tantalates and associated secondary 
minerals of central Madagamtr, and 
the minerals of the carnotite group 
known to occur in the Mount Painter 
region in southern Australia, and in 
Russian Turkestan. It is almost certain 
that there are in addition several de- 
posits, possibly of commercial value, 
at varioudl places in the Ungava dis- 
trict in northern Siberia and in west 
central China, but information con- 
cerning them is not generally available. 
Raw M& Widely Distribded 
Running through this list of the 
known or probable occurrences of ura- 
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nium ores, we note that raw materials 
for the manufacture of atomic bombs 
are available in at least ten countries 
. and in every continent except South 
America. No one nation a n  possibly 
control the sources of this Strategic 
Mineral Number One in the ,Age of 
Atomic Energy. Nor can all the na- 
tions on any one continent or in either 
the eastern or western hemisphere. 
Control of the sources of fissionable 
material r;an be effectively established 
only on an international basis through 
the mliaboration of at least ten widely 
smttered nations, including all of the 
"Big Five" powers. At the same time, 
the dimensiom of the several individ- 
ual ore-bearing dietricts are such as to 
' make possible a system of supervision 
and rigid control that would be quite 
impractical for such metals as iron, 
lead, copper, and aluminum, or such 
fuel# as coal and petroleum. Possibly, 
mankind may be very thankful that 
uranium ores are as imrce as they ap 
pear to be. Moreover, in the long run, 
it may be equally fortufiate that the 
sources of uranium are so widely scat- 
tered over the face of the earth. 
The directive toward international 
cooperation in controlling the use of 
energy. derived from nuclear fission 
is a result of the geological history of 
the earth, Once more we discover an 
ideal for human relationships that 
was estabIihed for us in the very 
structure of the universe. Obedience 
to that directive is an imperative of 
life in the second half of the twentieth 
century. 
Cowtro2liwg #be Prodactioa of Bombs 
The industrial establishments re- 
quired for the refining of the ore, the 
production of plutonium from urani- 
um or the separation of uranium 235 
I 
from uranium 238, the fabrication of I bombs or other atomic weapons, are 
necessarily very large and complicated, 
They are of such a nature that their 
real p w p e s  -not be concealed 
from properly qualified inspectors. 
AH the relevant Eactors combine to 
make the military use of the energy 
resulting horn nuclear fission espe- 
cially amenable to international con- 
trol. If such- wntrol of source mate 
rials is established and if an appro 
priate commission has the specific 
authority to inspect ail operations per- 
taining to nudear research and the use 
of those materials within dl nations, 
no group of men anywhere on earth 
could manufacture atomic weapon3 in 
secret. 
' Presumably, in the present state of 
world affairs, the Security Council of 
the United Nations Organidon is 
the most appropriate body now avail- 
able to undertake this respoasibitity. 
For America to take the lead in p h -  
ning such arrangements will make 
clear to the world that we have faith 
in our Allies, that we believe we mn 
trust them, and that we firmly intend 
to cooperate with them in achieving 
a peaceful and prosperous world. No 
attempt should be made, either by us 
at the present time or by the Security 
CounciI when it becomes operative, to 
prevent the spread of knowledge mn- 
m i n g  the scientific principles or 
technologic processes pertaining to the 
use of atomic energy. Further re- 
search should be stimulated, not han- 
dicapped. Only thus may the full po- 
tentialities of this new source of power 
be developed for the welfare of man- 
kind. 
Tbe Dudy of the U d e d  S u e s  
Amerim should promptly announce 
its intention to open its laboratories 
and hctories to inspection by author- 
ized agents of the controlling inter- 
national body and to encourage its 
scientists to work in cooperation with 
the scientists of all other countries that 
are willing to do the same. Above all, 
every decision of our Government re- 
garding atomic energy must be care- 
fully designed to increase goud will 
among nations, rather than to nourish 
suspicion, jealousy and animosity. 
Never should we forget the £acts of 
life in an interdependent world in 
which science bas placed in the hands 
of men the ability to commit collective 
suicide. 
swes-bip 
The deckration issued from the 
Whitea House on November 15, 1945, 
over the signatures of Prime Ministers 
King and Attlee and President Tru- 
man was a long step forward in the 
right direction. Particularly signifi- 
cant are the following paragraphs in 
that document: 
Representing as we do, the three coun- 
t r i es  which powpegp the knowledge e n -  
tial to the use of atomic energy, we de- 
dare at the outset our willingness, as 
a fmt contribution, to proceed with the 
exchange of fundamental scientific in- 
formation and the interchange of rscien- 
1 
tists and scientific literature for p e h l  
ends with any nation that will fully re- 
ciprocate. 
We believe that tbe fruit# of scientific 
research should be made available to all 
nations, and that freedom of investiga- 
tion and free inter- of ideas are 
essential to the progress of know1edge. 
W e  are prepred to share, on a recip- 
rocal basis, with others of the United 
Nations, detailed information concern- 
ing the practical industrial application 
of atomic energy just as soon aa effective 
enforceable safeguards against its use for 
destructive purposes a n  be devised. 
In wder to attain the most dectivc 
means of entidy eliminating the me of 
atomic energy for h t ~ u c t i v e  purpu 
and promoting its widest use for indus- 
trial and humanitarian purposes, we art I 
of the opinion tbat at the earliest prac- 
timble date a commission should be set 
up under the United Nations orgaaiza- 
tion to prepare recommendations for 
submission to the organization. 
This wise statesmanship should re- I 
ceive the hearty support of all Ameri- 
cans. No ~~ interest on the part of 
the great industrial engineering mr- 
prations now in -on of knowl- 
edge concerning technologic proce- 
dures, as a result of their participation 
in the construction and operation of 
the plants pemining to the Manhat- 
tan Project, should be allowed to 
thwart the earliest e b l e  applica- 
tion of its intelligence and goodwill 
in internatid relations. No impas- 
sioned zeal for "security regulations'' 
on the part of over-caurious officers of 
the Army or Navy, or of members of 
the Congress, should be permitted to 
retard the meation of "mnditiom of 
' mutual trust in which alI peoples will 
be free to devote themeelvea to the 
arts of peace." 
h d y  there has been notable 
progress toward that goal, but fear 
t and suspicion may wen yet prevent its attainment. The United N a b  cornmission recommended in the Tm- 41 
man-Attlee-King declaration has been 
set up and is grappling with ita d2X- 
cult problems. The American repre- 
sentative on that commission, Mr. 
Wmard Baruch, has proposed a plan 
for international control of atomic 
energy, b a d  in part upon the report 
to the State Department of a commit- 
tee of which Mr. David Lihenthal was 
chairman. The Lilienthal report made 
an outstanding contribution toward 
the solution of the entire problem by 
its wise distinction between the "safe" 
and the "dangerousr' applications of 
the results of the research already wm- 
p l e d  and of that which must con- 
tinue in the nuclear physics hbora- 
tories throughout the world in the 
next few years, if mankind is to reap 
the full benefits from the new power 
that science is placing in human 
hands. The fact that the fissionable 
products from the uranium piles a n  
be so treated as to make them unsuit- 
able for use as explosives, but stiU 
useful for peaceful purposes in indus- 
try and science, has greatly simplified 
the task of adequate inspection of the 
use of such materials within all na- 
tions. One more, science shows the 
way and provides the means whereby 
men may live in security and peace, 
if they really want to do so. 
The Baruch proposals are not, how- 
ever, receiving the unanimous ap, 
proval of the other representatives on 
the international commission. This is 
due to the fact that if those proposals 
were adopted without change, the 
United States would retain in practice 
the right to veto the recommendations 
of the proposed Intermtima1 Atomic 
Development Authority, whereas no 
other member of the "Big Five" on 
the Security Council of the United 
Nations would be permitted to retain 
its "veto pwer" in matters delegated 
to that Authority. This appears ta be 
fundamentally the reapon why the 
representative of the Soviet Union has 
proposed a different plan for consid- 
eration by the c o ~ o n .  Fmu- 
nately the differena~ between the 
several proposals up for discussion 
pertain to methods rather than to ul- 
timate objectives. Without going into 
details of technidt ier  and protocol, 
it d i c e s  for the moment to state that 
there is @ reason to expect that a 
satisfactory workable compromise will 
in due course emerge horn the delib- 
erations of this most important inter- 
national commission, charged as it is 
with the responsibility of determh- 
ing one of the most s i gn ik t  aspects 
of the future of the human family. 
That e x ~ t i o n  will, however, dia- 
solve into nothingness if the repre- 
sentativea of the United States are led 
to believe that the American people 
want them to adopt a "take it or leave 
it" attitude with respect to the " h c h  
plan." Never was it more imperative 
than now for the United States ta 
demorrstrate its confidencc in demo- 
44 
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I-=T cratic procedures around the confer 
ence table. 
Aa Effective Amwer 
to the rqfomic Bomb 
All of which reminds us that the 
proper handling of the problem 
posed by atomic bombs i but one t phase of the total &rt "to banish the scourge of war from the earth." Even while the President and the Prime Ministers were drafting their declaration in Washington in Novem- ber, 1945, an enterprise of much 
broader nature was launched in h n -  
don. Based as it is upon the premise 
that "it is in the minds of men that 
' the defenses of pace must bc con- 
structed," the United Nations Edu- 
cational, Scientific and Cultural Or- 
ganization may prove in &he long run 
to be a most cffective answer to the 
atomic bomb. 
Aocording @ its amstitution, the 




to peace and security by promoting 
col1abor;ition among the nations 
through education, science and cul- 
ture in order to fuxtber universal re- 
spect for justice, for the rule of law, 
and for the human rights and fun&- 
mental freedom which are affirmed 
for the peoples of the world, without 
distinction of race, tiex, language, or 
relqion, by the Charter of the United 
Nations." Foremast among its func- 
tions is that of "encouraging coopera- 
tion among the nations in all branches 
of intellectual activity." 
M obilizhg I d  eIUgemce 
It would be impossible to exagger- 
ate the stake that we the people of 
America have in this new en-; 
nor to over-emphasize the respnsi- 
bility of the government of the United 
States far its future success or failure. 
The full force of enlightened pub- 
lic opinion must be mobilized to en- 
sure prompt passage of the legislation 
necessary to permit our government to 
: play its part in this international 
project, with all its potenmiti- for 
t human welfare. But intelligence is 
: not enough. KnowIedge and mutual 
i understanding provide only the bun- 
: &tion on which the superstructure of 
good will may be reared; something 
more is needed. 
Mobil&g S F d  RBsowces 
That "something more" cannot be 
added by govemental bureaus or 
official commkiom. It can be rmp- 
plied only from the spiritual resources 
of religion. Never has thme been a 
dearer challenge to the Christian 
Church with its world outlook, its 
recognition of the imperaeve of uni- 
Cersal brotherhood, and its confidence 
in the redemptive power of W, the 
Father of mankind. With John Oxen- 
ham we must nobly strive 
"To pledge our muls to nobler, loftier 
life* 
T o  win the world to His £air 
saneti tics* 
To bind the nations in a pact of 
P m *  
To £me the mu1 of Life for finer 
Ioyalties. 
"Not since Christ died upon Hiu lonely 
CKm 
Has time such prospect held of life's 
new birth; 
Not since the worId of chaos kt was 
brmr 
Has man so dearly visaged hope of a 
new earth. 

